Abstract p-Anisaldehyde, a common flower volatile component, was found to be a potent attractant to adults of the varied carpet beetle, Anthrenus verbasci, irrespective of sex. The male catch with p-anisaldehyde (1 g) was almost the same as that with the female sex pheromone (1 mg), but the female catch was significantly larger. The catch with the combined attractant (p-anisaldehydeϩthe sex pheromone) was almost the same as the sum of the catches with each single attractant. Among 22 related compounds, two positional isomers and 20 functional-group-substituted compounds, panisaldehyde dimethylacetal, p-methoxyphenylacetone and p-ethoxybenzaldehyde were almost as attractive as panisaldehyde.
INTRODUCTION
The varied carpet beetle, Anthrenus verbasci, is one of the major stored product pests whose larvae cause serious damage to household items and museum specimens of animal origin, such as silk, wool, fur, skins and feathers. They are also common inhabitants of bird nests. The adults emerge during May and fly to the white flowers of Chrysanthemum spp., Erigeron annuus, etc., to feed on the nectar and pollen (Yokoyama, 1929; Imamura, 1935) . Their reaction to a visual cue (color) has been revealed, while floral scents were exhibited to repel the beetles rather than attract them (Imamura, 1935) . Because this beetle can be observed on whitish flowers irrespective of plant species, floral colors have been thought to play a major role in attraction, and floral scents have received less attention (Tanaka, 1995) .
In trapping experiments of thrips in a flower garden planted with Chrysanthemum, it was noted that the adults of this beetle were captured by sticky traps baited with p-anisaldehyde. The objective of this study was to confirm the performance of this compound under field conditions, together with its related compounds.
MATERIALS AND METHODS
Trap and lures. Chemicals used in this study were obtained from commercial sources. The structures and sources are listed in Table 1 . Sticky traps and lures used in this study, except for the sex pheromone lures, were prepared by the same methods as described (Imai et al., 2001 ). The sex pheromone lures, containing 1-mg (Z)-and (E)-5-undecenoic acid (a 3 : 1 mixture; Kuwahara and Nakamura, 1985) in polyethylene-sealed tablets, were kindly supplied by Fuji Flavor Co., Ltd., Tokyo. A test compound (1 g) absorbed in polymer pellets was put into a plastic bottle fixed to the upper part of the trap and the pheromone lure was attached on a sticky surface. Green traps were used for evaluation of each compound and white traps were used for comparative studies of p-anisaldehyde and the sex pheromone.
Field test. Tests were conducted around our laboratory in Yokohama, during May, 2000. Traps were linearly arranged along a street in a residential area, approximately 2 m apart at a height of 30 cm.
RESULTS AND DISCUSSION
The catches in traps baited with p-anisaldehyde (Table  3) . These four active compounds share methoxy-or ethoxy-benzene substituted at the para-position as the common partial structure. The performance of p-anisaldehyde (1 g) was comparable to the female sex pheromone (1 mg) ( Table 4 ). The male and total catches were not significantly different, while the female catch with panisaldehyde was larger. The sex ratio in the catch was almost even for p-anisaldehyde, while it was male-biased (ca. 3 : 1) for the sex pheromone. The catches of both males and females with the combined attractant (p-anisaldehydeϩthe sex pheromone) were almost the same as the sum of the catches with each single attractant. The sex pheromone has been practically used for detection and population monitoring of this pest, and panisaldehyde would work well in conjunction with the sex pheromone to monitor the outdoor populations of both sexes more accurately.
p-Anisaldehyde is a well-known attractant for 506 T. Imai et al. several species of thrips (Kirk, 1985) and has also been described as an attractant for other insects (Morgan and Crumb, 1928) . It is a common floral scent component identified in Angraecum, Cypripedium, Fragaria, Hypecoum, Nymphaea, Ophrys and Syringa (Knudsen et al., 1993) , however it has never been identified from flowers of the preferred plant species. Although it is still uncertain whether or not this compound actually acts as a kairomone/ synomone cue related to the flower visiting behavior of this species, these results suggest that some plant chemicals might play an additional role in attraction.
